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(57) ABSTRACT 

Provided is a polishing pad for a chemical mechanical 
polishing (CMP) apparatus, having a sealing barrier Which 
prevents ?uid leakage and moisture accumulation on a 
Window. The polishing pad comprises an upper pad having 
polishing surface in contact With a Wafer, a bottom pad an 
upper face of Which is attached to a loWer face of the upper 
pad and a loWer face of Which is attached to an upper face 
of a platen of the CMP apparatus, an aperture through the 
bottom pad and the upper pad, a transparent Window ?tted 
in the aperture in the upper pad, and a sealing barrier, placed 
between the aperture and an external face of the bottom pad 
in contact With a ?uid, to prevent ?uid leakage and accu 
mulation of moisture derived from ?uid fed on the polishing 
surface through the bottom pad. 

6,280,290 B1 * 8/2001 Birang et a1. ................ .. 451/6 

6,358,130 B1 * 3/2002 Freeman et a1. .......... .. 451/285 17 Claims, 4 Drawing Sheets 
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FIG. 1 (PRIOR ART) 

FIG. 2 (PRIOR ART) 
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FIG. 3 

FIG. 4 
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POLISHING PAD FOR CHEMICAL 
MECHANICAL POLISHING APPARATUS 

This application claims the priority bene?t of Korean 
Patent Application No. 2003-36334 ?led on 5 Jun. 2003, in 
the Korean Intellectual Property O?ice, the disclosure of 
Which is incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to the manufacture a semi 

conductor device, and more particularly, to a polishing pad 
having a sealing barrier that prevents the in?ltration of ?uid 
or moisture onto a transparent WindoW in a chemical 
mechanical polishing (CMP) apparatus, so as to alloW a user 
to detect the condition of a product during the course of the 
CMP. 

2. Description of the Related Art 
Generally, a chemical mechanical polishing CMP appa 

ratus is used in the manufacture of integrated circuits on a 
semiconductor Wafer. The CMP apparatus is mainly used for 
planariZing or patterning various material layers on Wafers. 
The CMP is employed for polishing of a surface of the Wafer 
With a polishing pad, typically using a polishing ?uid, 
typically a slurry of chemical polishing materials, applied 
onto a polishing surface. 

FIG. 1 is a cross-sectional vieW of a conventional CMP 
apparatus, and FIG. 2 is a cross-sectional vieW of the 
conventional CMP having a WindoW Which serves as a 
pathWay for an optical beam. Referring to FIG. 1, the 
conventional CMP apparatus for planariZing a semiconduc 
tor Wafer 10 comprises a platen 35 Which revolves around a 
rotational axis 36 for turning a polishing pad 20 and a head 
31 Which in turn holds and revolves the Wafer 10 around 
another rotational axis 32. A polishing pad 21 adheres to the 
upper face of a platen 35. The polishing pad 20 comprises 
the upper polishing pad 21, Which is a hard pad that has a 
polishing surface contacting the Wafer 10, and a bottom pad 
23, Which is a soft pad located on a back side of the upper 
polishing pad 21. 
When polishing the Wafer 10 With the conventional CMP 

apparatus, it is essential to check the surface state of the 
Wafer 10 to control the polishing process or to detect 
accurately a polishing end point. Various methods are 
employed in this respect, and among them, an optical 
method as illustrated in FIG. 1 is Widely adopted. In the 
optical method, an optical beam 34 is irradiated onto the 
surface of the Wafer 10 by a laser interferometer 32, and the 
state of the surface of the Wafer is analyZed via a re?ected 
beam corresponding With the optical beam 34. For this 
purpose, an aperture 30 for the passage of the optical beam 
34 is provided through the polishing pad 20. This aperture 30 
is required to be covered With a transparent WindoW 40 
because the polishing slurry or the like can leak into the 
aperture during the CMP process. 

Referring to FIG. 2, since the aperture 30 is covered by 
the transparent WindoW 40, a ?uid derived from the slurry 
While polishing the Wafer 10, or deioniZed (“DI”) Water used 
for Washing, is primarily prevented from leaking into the 
aperture 30. HoWever, moisture 60 or deW that accumulates 
on the surface of the WindoW 40 scatters the optical beam. 
This results in incorrect measurements of the surface state of 
the Wafer 10. Accordingly, the polishing pad 20 must be 
frequently replaced by a neW polishing pad for accurately 
checking the surface state of the Wafer 10 or for detecting the 
polishing end point. 
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2 
In order to overcome this problem, several methods to 

prevent leakage of ?uid on the WindoW 40 have been 
proposed such as in US. Pat. No. 6,358,130. HoWever, the 
moisture 60 still occurs on the surface of the WindoW 40 due 

to moisture permeation through the bottom pad 23 of the 
polishing pad 20 as depicted in FIG. 2. 

The bottom pad 23 of the polishing pad 20 performs as a 
buffer layer to improve the uniformity of the polishing. 
Therefore, the bottom pad 23 is preferably made of a soft 
material, for example, sponge, Which has a ?exible texture. 
The bottom pad 23 is attached to upper polishing pad 21 via 
a binding layer 51. The loWer face of the bottom pad 23 is 
attached to platen 35 via a binding layer 55. This structure 
ofpolishing pad 20 is similar to the IC 1000 pad and IC 1010 
pad of Rodel, USA. which are Widely used for a CMP 
apparatus presently. 

HoWever, even though this structure of the polishing pad 
20 prevents ?uid from leaking through the gap betWeen the 
WindoW 40 and the upper pad 21, preventing ?uid from 
leaking through the bottom pad 23 is practically impossible 
since the bottom pad 23 is made of a soft material exposed 
to the slurry or to the DI Water. As the polishing process is 
repeated, ?uid leakage becomes more severe, and moisture 
eventually accumulates on the back side of the WindoW 40 
at the aperture 30. For example, moisture Will likely occurs 
on the back face of the WindoW 40 after polishing approxi 
mately 2000 times using the IC 1010 pad for a CMP 
apparatus. Accordingly, the polishing pad 20 Will be even 
tually replaced because of detecting the end point of pol 
ishing becomes impossible. 

SUMMARY OF THE INVENTION 

The present invention provides a polishing pad that pre 
vents a ?uid from leaking and accumulating onto a WindoW 
as a pass-Way of an optical beam in a chemical mechanical 

polishing (CMP) apparatus, in order to have a higher reli 
ability in detecting an end point of polishing and checking 
a surface state of a Wafer by an optical beam. 

According to an aspect of the present invention, there is 
provided a polishing pad for a CMP apparatus in order to 
prevent ?uid leakage and accumulation of moisture onto a 
WindoW as a pass-Way of an optical beam for checking a 
state of a Wafer or detecting a polishing limit during a CMP 

process. 

The polishing pad comprises an upper pad having a 
polishing surface in contact With the Wafer, a bottom pad, an 
upper face of Which is attached to a bottom face of the upper 
pad and a bottom face of Which is attached to an upper face 
of a platen of the CMP apparatus, an aperture through the 
upper pad and the bottom pad, a WindoW Within the aperture 
in the upper pad, and a sealing barrier disposed adjacent to 
the bottom pad for preventing substantial ?uid leakage 
and/or accumulation of moisture from a polishing ?uid fed 
onto the polishing surface. 

Preferably, the sealing barrier forms an enclosed con?gu 
ration surrounding the aperture. 

Preferably, the bottom pad is disconnected at a certain 
point on the sealing barrier, and an upper face of the sealing 
barrier is attached to the bottom face of the upper pad and 
a bottom face of the sealing barrier is attached to the upper 
face of the platen. 
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A side of the sealing barrier preferably faces the aperture 
and the other side contacts a side of the bottom pad. 
Alternatively, a side of the sealing barrier may be exposed 
to outside along With the outside of the platen and the upper 
pad, and the other side of the sealing barrier contacts a side 
of the bottom pad. 

The sealing barrier can have the same thickness as the 
bottom pad. Also, the sealing barrier may have loWer ?uid 
permeability than the bottom pad. As an example, the 
sealing barrier may be formed of the same material as the 
bottom pad. 

According to an aspect of the present invention, a pol 
ishing pad comprises: an upper pad having a polishing 
surface adapted to contact a Wafer; a bottom pad, an upper 
face of Which is attached to a bottom face of the upper pad 
and a bottom face of Which is attached to an upper face of 
a platen of a CMP apparatus; an aperture through the bottom 
pad and the upper pad; a transparent WindoW disposed 
Within the aperture in the upper pad; and a sealing barrier 
shielding and preventing the bottom layer from exposed to 
the aperture and occurring ?uid leakage and accumulation of 
moisture through the bottom pad. 

The bottom pad is disconnected at the opposite face of the 
sealing barrier Which faces the aperture, and the upper face 
of the sealing barrier is attached to the loWer face of the 
upper pad, and a bottom face of the sealing barrier is 
attached to the upper face of the platen. 

The upper face of the sealing barrier is extended to cover 
portions of a loWer face of the WindoW Which opposite to the 
polishing surface and faces the aperture. 

The present invention provides a polish pad for a CMP 
apparatus Which prevents reliably ?uid leakage and accu 
mulation of moisture on a WindoW as a pathWay for an 
optical beam to detect an end point of polishing or to check 
a surface condition of a Wafer by an optical apparatus. 

The present invention Will noW be described more fully 
With reference to the accompanying draWings, in Which 
preferred embodiments of the invention are shoWn. This 
invention may, hoWever, be embodied in many different 
forms and should not be construed as being limited to the 
embodiments set forth herein. Rather, these embodiments 
are provided so that this disclosure is thorough and complete 
and fully conveys the concept of the invention to those 
skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and advantages of the present invention 
Will become more apparent by describing in detail preferred 
embodiments thereof With reference to the attached draW 
ings. 

FIG. 1 is a con?guration of a conventional chemical 
mechanical polishing (CMP) apparatus; 

FIG. 2 is a cross-sectional vieW of a conventional CMP 
pad having a WindoW as pathWay for the transmission of an 
optical beam; 

FIG. 3 is a plan vieW of a polishing pad for a CMP 
apparatus, the polishing pad having a sealing barrier Accord 
ing to an embodiment of the present invention; 

FIG. 4 is a cross-sectional vieW of the polishing pad along 
line 3i3' in FIG. 3; 

FIG. 5 is a perspective vieW of a sealing barrier of FIG. 
4; and 

FIGS. 6 and 7 are cross-sectional vieWs of the sealing 
barrier in position With respect to the polishing pad Accord 
ing to an embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBOIDMENTS 

In the embodiments of the present invention, a polishing 
pad having a sealing barrier Which blocks the permeation of 
?uid or moisture through the bottom pad to an aperture 
Which acts as a pathWay for an optical beam is introduced for 
polishing a Wafer. The polishing pad is applicable to a 
conventional CMP apparatus as shoWn in FIG. 1. 
The sealing barrier is formed of a material With loWer 

degree of permeability than a bottom pad made of a soft pad. 
Therefore, it acts as a buffer layer that enhances the unifor 
mity of the polishing of a Wafer, and blocks the ?uid and 
moisture from permeating the bottom pad. 

Thus, the ?uid or moisture, due to the polishing slurry or 
DI Water used during the polishing process, Which contacts 
an external face of the bottom pad, can be effectively 
prevented form clogging the aperture. Accordingly, moisture 
does not accumulate on a back face of a transparent WindoW 
through Which the optical beam passes. Also, a di?iculty of 
detecting the surface condition of a Wafer, or detecting an 
end point of polishing thereof, is overcome. Therefore, the 
lifetime of the polishing pad can be extended signi?cantly. 

Referring to FIGS. 3 through 5, a polishing pad 200 
according to an embodiment of the present invention com 
prises an upper pad 210 having an outer polishing surface 
211 to chemically mechanically polish a Wafer. A bottom pad 
230 is attached to a back side of the upper pad 210 and to 
a sealing barrier 700. The upper pad 210 can be made of a 
polymeric material such as a polyurethane, and the bottom 
pad 230 can be formed from a soft material pad such as a 
sponge. 
An upper surface of the bottom pad 230 is attached to a 

back face of the upper pad 210 via a binding layer 510, and 
a back face of the bottom pad 230 is attached to an upper 
face of a platen 35 of the CMP apparatus via a binding layer 
550. An aperture, Which is a pathWay for an optical beam 30, 
is provided through the bottom pad 230 and the upper pad 
210. The aperture 30, alloWs the optical beam irradiated by 
an optical apparatus, such as the laser interferometer 32 in 
FIG. 1, to reach a Wafer in order to check the state of the 
Wafer and to detect the polishing end point. 

During the polishing process, a slurry or DI rinse Water is 
supplied onto the polishing surface 211 of the upper pad 210. 
To protect the aperture 30 from clogging and the optical 
apparatus thereunder from the effects of the slurry and/ or the 
DI Water, a WindoW 400 is introduced at the upper part of the 
aperture 30. 
The WindoW 400 can be made of a polymeric material 

such as a polyurethane. In any case, hoWever, the WindoW 
should be transparent in order to alloW the optical beam to 
pass therethrough. 

The bottom pad 230 described above is formed of a soft 
material in order to enhance polishing uniformity. Accord 
ingly, the bottom pad 230 has relatively higher permeability 
than the upper pad 210. Due to this, a ?uid can easily pass 
through the bottom pad 230. In order to prevent moisture 
from accumulating on the WindoW 400, due to ?uid passing 
the bottom pad 230, the sealing barrier 700 is placed 
betWeen the bottom pad 230 and the aperture 30. 

The sealing barrier 700 is placed close to the aperture 30 
in order to block the side Wall of the bottom pad 230 from 
reaching the aperture 30 as shoWn in FIG. 4. In this Way, 
even if the ?uid permeates the bottom pad 230 as indicated 
in FIG. 4, the ?uid or moisture cannot reach the aperture 30, 
thereby preventing the moisture from accumulating onto the 
WindoW 400. The sealing barrier 700 can be placed not only 
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directly surrounding the aperture 30 but also at a predeter 
mined distance from the aperture 30. 

Since the sealing barrier 700 blocks the ?uid or moisture 
from clogging the aperture 30, it is preferable for it to have 
a closed loop con?guration as suggested in FIG. 5. The loop 
may have a square shape as indicated in FIG. 5, or altema 
tively, circular or oval. 

Also, it is preferable that the sealing barrier 700 be formed 
of an impermeable material. It is preferable that the sealing 
barrier 700 be formed of a material having loWer perme 
ability than the bottom pad 230. For example, the sealing 
barrier 700 can be formed of a polymeric material such as a 

polyurethane. Moreover, the sealing barrier 700 may be 
formed of the same material being used for the upper pad 
210. 

On the other hand, the sealing barrier 700 can have many 
different forms, other than a square, circular, or oval shape. 
HoWever, it is preferable that the bottom pad 230 be dis 
connected at a certain point on the sealing barrier 700, the 
upper surface of the bottom pad 700 be attached to the loWer 
surface of the upper pad 210, and the bottom surface of the 
sealing barrier 700 be attached to the upper surface of the 
platen 35. That is, as shoWn in FIG. 4, it is preferable that 
at least one side of the sealing barrier 700 faces the aperture 
30, and another side of the sealing barrier 700 contacts the 
bottom pad 230. 

For this purpose, it is preferable that the binding layers 
510 be extended to the interface betWeen the sealing barrier 
700 and the upper pad 210, and that the binding layer 550 
be extended to the interface of the upper face of the platen 
35. Also, it is preferable that a thickness of the sealing 
barrier 700 be the same as that of the bottom pad 230 or a 
bit greater than that of the bottom pad 230. 
On the other hand, as shoWn in FIG. 4, it is preferable that 

the loWer surface of the WindoW 400 be extended to cover 
a portion of the upper surface of the sealing pad 700. The 
purpose of this extension is to make the sealing barrier 700 
block ?uid entering into the aperture 30 When ?uid leaks 45 
in FIG. 2 through the gap betWeen the WindoW 400 and the 
upper pad 210. 

Referring to FIG. 6, a sealing barrier 701 is placed in the 
middle of a bottom pad 231. 

Referring to FIG. 7, a sealing barrier 703 is placed to 
protect a bottom pad 233 from the slurry and/or DI Water 
supplied during a CMP process by covering an external face 
239 of the bottom pad 233. In other Words, the sealing 
barrier 703 has a side facing toWard and aligned With an 
external side of the upper pad 210, While another side of the 
sealing barrier 703 contacts the bottom pad 233. 

According to an embodiment of the present invention, by 
placing a sealing barrier betWeen the bottom pad as a part of 
the polishing pad for a CMP apparatus and the aperture as 
a pathWay for an optical beam to detect the polishing limit, 
the ?uid or moisture due to the slurry and/or DI Water 
present during a polishing process in contact With an exter 
nal face of the bottom pad, is effectively prevented form 
clogging the aperture. Therefore, the lifetime of the polish 
ing pad can be extended signi?cantly. 

While the present invention has been particularly shoWn 
and described With reference to exemplary embodiments 
thereof, it Will be understood by those of ordinary skill in the 
art that various changes in form and details may be made 
therein Without departing from the spirit and scope of the 
present invention as de?ned by the folloWing claims. 
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What is claimed is: 
1. A polishing pad for a chemical mechanical apparatus, 

including a platen, for polishing a semiconductor Wafer, 
comprising: 

an upper pad having a polishing surface adapted to 
contact the semiconductor Wafer; 

a bottom pad having an upper face attached to a bottom 
face of the upper pad, and a bottom face attached to an 
upper face of the platen; 

an aperture formed through the bottom pad and the upper 
Pad; 

a WindoW Within the aperture in the upper pad; and 
a sealing barrier disposed adjacent to the bottom pad to 

prevent substantial ?uid leakage and/or accumulation 
of moisture from a polishing ?uid fed onto the polish 
ing surface, 

Wherein a side of the sealing barrier faces the aperture and 
another side of the sealing barrier is in contact With a 
side of the bottom pad. 

2. The polishing pad of claim 1, Wherein the sealing 
barrier forms an enclosed con?guration surrounding the 
aperture. 

3. The polishing pad of claim 1, Wherein an upper face of 
sealing barrier is attached to the bottom face of the upper 
pad, and a bottom face of the sealing barrier is attached to 
the upper face of the platen. 

4. The polishing pad of claim 1, Wherein a side of the 
sealing barrier, the outside of the platen and the upper pad, 
respectively, are externally exposed, and the other side of the 
sealing barrier is in contact With a side of the bottom pad. 

5. The polishing pad of claim 1, Wherein the sealing 
barrier has substantially the same thickness as the thickness 
of the bottom pad. 

6. The polishing pad of claim 1, Wherein the permeability 
of the sealing barrier is loWer than the permeability of the 
bottom pad. 

7. The polishing pad of claim 1, Wherein the sealing 
barrier is formed of the same material as the upper pad. 

8. A polishing pad for a chemical mechanical apparatus, 
including a platen, for polishing a semiconductor Wafer, 
comprising: 

an upper pad having a polishing surface adapted to 
contact the semiconductor Wafer; 

a bottom pad having an upper face attached to the bottom 
face of the upper pad, and a bottom face attached to an 
upper face of the platen; 

an aperture through the bottom pad and the upper pad; 
a transparent WindoW disposed Within the aperture of the 

upper pad; and 
a sealing barrier arranged and structured to shield and 

prevent the bottom pad from being exposed to the 
aperture preventing substantial ?uid leakage and/or 
accumulation of moisture through the bottom pad, 

Wherein an upper face of the sealing barrier is attached to 
the bottom face of the upper pad, and a bottom face of 
the sealing barrier is attached to the upper face of the 
platen. 

9. The polishing pad of claim 8, Wherein a side of the 
sealing barrier faces the aperture and another side of the 
sealing barrier is in contact With a side of the bottom pad. 

10. The polishing pad of claim 8, Wherein the sealing 
barrier has a loWer permeability than the permeability of the 
bottom pad. 

11. The polishing pad of claim 8, Wherein the sealing 
barrier is formed of the same material as that of the upper 
pad. 
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12. A polishing pad for a chemical mechanical apparatus, 
including a platen, for polishing a semiconductor Wafer, 
comprising: 

an upper pad having a polishing surface adapted to 
contact the semiconductor Wafer; 

a bottom pad having an upper face attached to the bottom 
face of the upper pad, and a bottom face attached to an 
upper face of the platen; 

an aperture through the bottom pad and the upper pad; 
a transparent WindoW disposed Within the aperture of the 

upper pad; and 
a sealing barrier arranged and structured to shield and 

prevent the bottom pad from being exposed to the 
aperture preventing substantial ?uid leakage and/or 
accumulation of moisture through the bottom pad, 

Wherein the thickness of the sealing barrier is substan 
tially the same as the thickness of the bottom pad. 

13. A method for producing a polishing pad for a chemical 
mechanical apparatus, including a platen, for polishing a 
semiconductor Wafer, comprising: 

providing an upper pad having a polishing surface to be 
in contact With said semiconductor Wafer; 

providing a bottom pad having an upper face and a bottom 
face, 

Wherein the bottom pad and the upper pad having an 
aperture formed therethrough; 

attaching the bottom pad to a bottom face of the upper 
Pad; 

attaching the bottom face to an upper face of the platen; 
introducing a WindoW Within the aperture in the upper 

pad; and 
providing a sealing barrier disposed adjacent to the bot 
tom pad to prevent substantial ?uid leakage and/or 
accumulation of moisture from a polishing ?uid fed 
onto the polishing surface, 
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Wherein a side of the sealing barrier faces the aperture and 

another side of the sealing barrier is in contact With a 
side of the bottom pad. 

14. The method of claim 13, Wherein the sealing barrier 
forms an enclosed con?guration surrounding the aperture. 

15. The method of claim 13, Wherein an upper face of 
sealing barrier is attached to the bottom face of the upper 
pad, and a bottom face of the sealing barrier is attached to 
the upper face of the platen. 

16. The method of claim 13, Wherein a side of the sealing 
barrier, the outside of the platen and the upper pad, respec 
tively, are externally exposed, and the other side of the 
sealing barrier is in contact With a side of the bottom pad. 

17. A chemical mechanical polishing apparatus for pol 
ishing a semiconductor Wafer, the apparatus having a platen 
and a polishing pad Which comprises: 

an upper pad having a polishing surface adapted to 
contact the semiconductor Wafer; 

a bottom pad having an upper face attached to a bottom 
face of the upper pad, and a bottom face attached to an 
upper face of the platen; 

an aperture formed through the bottom pad and the upper 
Pad; 

a WindoW Within the aperture in the upper pad; and 

a sealing barrier disposed adjacent to the bottom pad for 
preventing substantial ?uid leakage and/or accumula 
tion of moisture from a polishing ?uid fed onto the 
polishing surface, 

Wherein a side of the sealing barrier faces the aperture and 
another side of the sealing barrier is in contact With a 
side of the bottom pad. 


